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(57) ABSTRACT 

A device for automatically identifying DTMF and FSK 
system is disclosed. A signal detector is provided for detect- 
ing signals on a telephone line. A DTMF and a FSK decoders 
are provided for decoding DTMF and FSK signals, respec- 
tively. A microprocessor is activated when the signal detec- 
tor detects a signal on the telephone line for only activating 
the DTMF decoder to calculate frequency spectrum of the 
detected signal. When the calculated frequency spectrum 
conforms to DTMF frequency spectrum, it is determined 
that a DTMF system is in use. When the calculated fre- 
quency spectrum only has a frequency of about 1,200 Hz or 
1,300 Hz, it is determined that a FSK system is in use, so as 
to deactivate the DTMF decoder and activate the FSK 
decoder. 

9 Claims, 2 Drawing Sheets 
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DEVICE FOR AUTOMATICALLY 
IDENTIFYING DTMF AND FSK FOR 
CALLER ID 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the field of caller identi- 
fication (caller ID) and, more particularly, to a device for 
automatically identifying DTMF and FSK system by acti- 
vating only a single decoder. 

2. Description of Related Art 

The service of caller ID has become popular recently. In 
general, caller ID service refers to that the caller's 
identification, such as caller's telephone number or name, is 
shown on the screen of caller ID device connected to the 
telephone. Conventionally, there are two techniques that are 
implemented for providing the caller ID service. One is FSK 
(Frequency Shift Keying) specified by Bellcore (Bell Com- 
munication Research), which is available in North America. 
The other one is DTMF (Dual Tone Multi-Frequency) which 
is generally available in Europe. 

In the DTMF system, the transmitting caller number data 
is the same as the telephone number of a typical keypad 
telephone. That is, a digit or character of caller's data is 
represented by synthesizing a column frequency and a row 
frequency, in which the row frequency is one of 697 Hz, 770 
Hz, 852 Hz, and 941 Hz and the column frequency is one of 
1,209 Hz, 1,336 Hz, 1,447 Hz, and 1,633 Hz. 

In the FSK system, '0's and 'Ts of a bit stream are 
transmitted in different frequencies. For example, in the Bell 
202 specification, '0' is a 2,200 Hz signal for Vi.200 second, 
and '1' is a Vi.200 Hz signal for Viaoo second. In V.23 
specification, '0' is a 2,100 Hz signal for Vl.200 second, and 
'V is a 1,300 Hz signal for Vi.zoo second. A typical caller ID 
signal format is illustrated in FIG. 4. As shown, the caller ID 
signal format comprises a channel seizure signal field, a 
mark signal field, a message type field, a message length 
field, a representation layer message field, and a checksum 
field, based on the time of signal received. The channel 
seizure signal consists of 300 logical '0's and Ts continu- 
ously and alternately arranged. The mark signal is of con- 
tinuous logical Ts that consists of 180+25 or 80±25 bytes, 
and is equivalent to 130-70 ms or 47-87 ms in terms of 
time. Therefore, in such a 47-170 ms time period, there is 
only a sinusoidal signal having a frequency of 1,200 Hz or 
1,300 Hz transmitted in the FSK system. Once a logical '0' 
is present, it indicates that a message type character is being 
transmitted. In addition, the message type, message length, 
representation layer message, and checksum fields are pro- 
vided for indicating the format, length and content of the 
caller's data, respectively. The checksum is provided to 
check the correctness of the caller's data. 

In various countries, caller ID service is provided by 
various FSK and DTMF systems. As such, the caller ID 
device commercially available on the market must satisfy 
the requirements of both systems, i.e., the caller ID device 
must be able to determine whether the caller ID signal is of 
FSK or DTMF format and receive the same. 

Such a caller ID device is typically equipped with a FSK 
decoder and a DTMF decoder. When a caller ID signal is 
present, both FSK and DTMF decoders are simultaneously 
turned on for detecting the FSK signal and DTMF signal, 
respectively. If at least one valid DTMF signal is present for 
a sufficient period of time, the FSK decoder is turned off. 
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Thereafter, only DTMF signals are received. On the 
contrary, the two decoders are kept on, and, when receiving 
logical '0's and Ts that are continuously and alternately 
arranged, the DTMF decoder is turned off. Thereafter, only 
s FSK decoder is on for receiving FSK signals until a correct 
checksum is received. 

However, one of the major disadvantage of the above 
caller ID device is such that both FSK and DTMF decoders 
have to be turned on at the same time. Therefore, the 
1Q hardware requirement is twice as that of a single decoder. 
Moreover, the power required is also doubled. 

Another conventional caller ID device is provided with a 
high-speeli "c^tjglrp^ 

processoT(DSP). The FSK and DTMF decoders are thus 

executes two sets of software at the same time, the CPU 
execution time is twice as thaHn executing a single set of 
software. In addition, the memory space required is also 
doubled because memory can not be shared by the two sets 
20 of software. 

A further conventional caller ID device utilizes a prompl 
signal to determine whether the caller ID system is of FSK 
or DTMF. For example, when sending caller ID signal, FSK 
system typically transmits a long ringing tone in the 
25 beginning, and then transmits a FSK caller ID signal 
between the first and second ringing signals. Alternatively, 
the DTMF system typically transmits a short polarity inverse 
signal in the beginning, and subsequently transmits the 
DTMF caller ID signal. Thereafter, the ring signals are 
30 transmitted. Therefore, it is possible to determine to turn on 
the FSK decoder or DTMF decoder based on the prompt 
signal. However, in actual application, the relation between 
the prompt signal and the signaling of the caller ID system 
may not be so permanent. For example, it is not necessary 
35 for the FSK system to send a ringing tone first. The FSK 
system may use a reverse polarity signal as a prompt signal, 
even does not have any prompt signal. Therefore, it is not 
satisfactory to determine the type of caller ID system by the 
prompt signal. 

4 0 SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a device for automatically identifying DTMF and FSK 
system, which is able to automatically determine the type of 
the caller ID system by only activating a single decoder. 
45 To achieve the above object, the device of the present 
invention is provided with a signal detector, a DTMF 
decoder, a FSK decoder and a microprocessor. The signal 
detector is provided for detecting signals on a telephone line. 
The microprocessor is activated when the signal detector 
50 detects a signal on the telephone line for only activating the 
DTMF decoder to calculate frequency spectrum of the 
detected signal. When the calculated frequency spectrum 
conforms to DTMF frequency spectrum, it is determined 
that a DTMF system is in use. When the calculated fre- 
55 quency spectrum only has a frequency of about 1,200 Hz or 
1,300 Hz, it is determined that a FSK system is in use, so as 
to deactivate the DTMF decoder and activate the FSK 
decoder. 

The above and other objects, features and advantages of 
60 the present invention will become apparent from the fol- 
lowing detailed description taken with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

65 FIG. 1 is a block diagram of a first preferred embodiment 
of a device for automatically identifying DTMF and FSK 
system in accordance with the present invention; 
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FIG. 2 illustrates the column and row frequencies to be 
calculated by the microprocessor when decoding DTMF 
signal; 

FIG. 3 is a block diagram of a second preferred embodi- 
ment of a device for automatically identifying DTMF and s 
FSK system in accordance with the present invention; and 

FIG. 4 shows the format of a caller ID signal in a FSK 
system. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENTS 10 

f Referring to FIG. 1, there is shown a device for automati- 
cally identifying DTMF and FSK system in accordance with 
a preferred embodiment of the present invention, which 
includes a signal detector 11, a microprocessor jj . a FSK 15 
decoder 13, a DTMF decoder x4, a pre-amplifier 16, an 
analog to digital conve rter (ADC) 17, and a memory 15. The 
signal detector li nas a reverse polarity detector 111 and 
ringing detector 112 for detecting a signal on the telephone 
line, and when detecting of such, the reverse polarity detec- 2Q 
tor 111 will drive the microprocessor 12 to check the signal. 
The pr e-ampli fier 16 and ADC 17 are provided to convert 
the signal on the telephone inio^hgnal (lata for being applied 
to the microprocessor 12. The FSK and DTMF decoders 13 
| and 14 may b e imple me nted ^firmware or software that is ^ 
executed by the jueroprtree&s^r jJt. 

When the microprocessor 12 isclriven, it first activates the 
DTMF decoder 14 only for decoding a possible DTMF 
signal. Referring to FIG. 2, when the microprocessor 12 
performs the decoding process, the row frequencies to be 30 
calculated are those of 697 Hz, 770 Hz, 852 Hz, 941 Hz, and 
1,300 Hz, and the column frequencies are those of 1,209 Hz, 
1,336 Hz, 1,447 Hz, and 1,633 Hz. Therefore, when a DTMF 
caller ID signal is actually present, the microprocessor 12 is 
able to detect this DTMF signal by calculating four row 35 
frequencies including 697 Hz, 770 Hz, 852 Hz, and 941 Hz, 
and all column frequencies, without activating the FSK 
decoder 13. 

If the caller ID signal is of FSK format, as described 
above, there is a mark signal with a duration of about 47 ms 40 
to 170 ms present before the actual caller ID signal. During 
this 47-170 ms time period, FSK system simply transmits a 
sinusoidal signal with a frequency of 1,200 Hz or 1,300 Hz. 
As such, if only the frequency of 1,200 Hz or 1,300 Hz is 
present in a continuous 47 ms (or even less) time duration, 45 
it can be assured that the mark signal of FSK system is 
received, and can be further determined that the received 
caller ID signal is of FSK system. At this moment, the 
DTMF decoder 14 is deactivated and the FSK decoder 13 is 
activated. Furthermore, memory 15 and other resources that 50 
are used by the DTMF decoder 14 are released and com- 
pletely transferred to the FSK decoder 13. 

From the specifications of the DTMF and FSK systems, 
it is found that the 1200 Hz frequency defined in the Bell 202 
specification and the first column frequency, i.e., 1,209 Hz, 55 
of DTMF system are very close (differs by only 0.7%). 
Therefore, it is applicable to slightly lower down the fre- 
quency of 1,209 Hz to 1,200-1,209 Hz, or even directly use 
the 1,209 Hz frequency spectrum without lowering down 
frequency, to represent the 1,200 Hz frequency spectrum. As 60 
such, it is possible to determine whether a mark signal of 
FSK system is received by calculating the existed DTMF 
frequencies and an additional 1,300 Hz frequency spectrum. 
Therefore, by only activating the DTMF decoder 14, a caller 
ID device is able to receive the DTMF signal and automati- 65 
cally determine whether caller ID system is of FSK or 
DTMF. 
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Furthermore, once at least one DTMF character is 
received, it can be assured that the caller ID system is of 
DTMF. Thus, it is not necessary to either calculate the 1,300 
Hz frequency spectrum or analyze Bell 202 and V.23. The 
only requirement is to calculate the frequency spectrum 
associated with DTMF system. 

If a sinusoidal wave of either 1,200 Hz or 1,300 Hz is 
detected to last for a sufficient time before receiving any 
valid DTMF character, the microprocessor 12 can determine 
that the caller ID signal is of FSK system. Accordingly, the 
microprocessor 12 deactivates the DTMF decoder 14 and 
activates the FSK decoder 13. Also, the memory 15 used by 
the DTMF decoder 14 is released and completely transferred 
to the FSK decoder 13 for use. Therefore, the memory 15 is 
shared by the FSK decoder 13 and DTMF decoder 14, and 
the required resources are reduced significantly. 
Furthermore, the microprocessor 12 only executes one 
decoder so that the speed of the microprocessor 12 is high, 
generally doubled in comparison with that of a micropro- 
cessor executing two decoders. Also, the two decoders will 
not contend with each other to use the memory 15 so that the 
required memory space is reduced by half. 

In operating of the caller ID device, the microprocessor 12 
continuously receives DTMF or FSK signal form a tele- 
phone line for being converted to digital data and stored in 
the memory 15. Once receiving a .frame of data, an 
algorithm, as detailed later, is executed. If the same result is 
obtained in, preferably, continuously two (or one, or more 
than two) executions, the microprocessor 12 is able to 
determine that the decoded signal is of DTMF or FSK 
system. Once at least one DTMF character is decoded, there 
is no need to detect the mark signal of FSK system. The 
algorithm is as follows: 



/• automatically identify DTMF and FSK system */ 

DTMF decoder is activated but the FSK or DTMF system is not 

determined 

Forever /* continuously receive data V 
{ 

if (FSK system is detected out) 

execute FSK decoder 
else 

if(a frame of data is received) 
{ 

if(DTMF system is determined) 
activate DTMF decoder 
else 

{ 

Calculate required frequency spectrum of DTMF and frequency 
spectrum of 1,300 Hz 
if (a row frequency 6pectrum and a column frequency spectrum 
comply with DTMF rule) 
calculate the corresponding DTMF character 
if (the DTMF character is the same as the one decoded by a 
previous frame or more than one continuous frames) 
this DTMF character is determined to be valid and a DTMF 
system is detected out 
else 

temporarily store this character and for comparison in a next 
frame 

else if (the frequency spectrum of 1,200 Hz is much stronger than 
other frequency spectrums) 

if (the previous frame or more than one continuous frames are the 
same) 

Bell 202 FSK system is detected out, and DTMF decoder is 
deactivated 
else 

record that a frame of 1,200 Hz is received and perform a 
comparison for a next frame 
else if (the frequency spectrum of 1,300 Hz is much stronger than 
other frequency spectrums) 
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a microprocessor which is driven when the signal detector 

-continued detects a signal on the telephone line for only activating 

— — — ^ _ DTMF decoder to calculate frequency spectrum of 

if (the previous frame or more than one continuous frames are the detected si nal 

same) ' 

v.23 fsk system is detected out, and dtmf decoder is 5 wherein, when the calculated frequency spectrum COn- 
deactivatcd forms to DTMF frequency spectrum, it is, determined 

ckc . , e . „ . . . , that a DTMF system is in use, and when the calculated 

record that a frame of 1,300 Hz is received and perform a - ' * . * c t 

comparison for a next frame frequency spectrum only has a frequency of about 

} 1,200 Hz or 1,300 Hz, it is determined that a FSK 

endif io system is in use, so as to deactivate the DTMF decoder 

£ ndif and activate the FSK decoder. 

cndif 2. The device for automatically identifying DTMF and 

} r forever loop •/ FSK system as claimed in claim 1, wherein, when the 
— ^ — — microprocessor activates the DTMF decoder to calculate the 

Referring to FIG. 3, there is shown another preferred M fre<lll6DCy ^Ti^m f^fj 0 * dditi ?° a l row fre : 

embodiment of the device for automatically identifying i f "bout 1,300 Hz m> addition to existed row and 

DTMF and FSK system in accordance with the present column frequenc.es of the DTMF system, 

invention, which is the same as the first embodiment except J v ^ device , for automatically idenhfying DTMF and 

that the FSK decoder 33 and DTMF decoder 34 are imple- ,„ ™ K W*™** clalmed » ^E^, wheiem the first one of 

. i • « » j . .„ . . r . 20 the column frequencies of the DTMF system is modified to 

mented in hardware decoding circuit. With such a circuit 1 2 qq i 209 Hz 

design, the microprocessor 32 only drives one decoder at ' A Z, ' , . * c . „■ . . . ^™ 

oneinstant.nierefore,thep 0 werconsumptionishalfof that J v , aU !° matl , Cally D ™ F f a ? d 

in a caller ID device which drives two decoders at the same ? SK system . as k claim ^ n m u claim }'^Z tm . each of ' he 

time. Moreover, the two decoders wQl not contend with each 25 &eque ™ y of about Hz and ^ Hz 15 P resenl for 

other to use the memory 36 so that the required memory a ° U ~, D ? S ' . f „ . , .., . r™#r. 

space is also reduced by half . ' S Thc devicc for automatically identifying DTMF and 

T . fi1 _ f : . ........ FSK system as claimed in claim 1, further comprising a 

In view of the foregoing, it .s appreciated that the present pre . amplifier ^ an anal to digital conv6rter £ c0 J etl 

invention is able to automatically idenufy the DTMF and ^ ^ Qn ^ ^ * ^ » ^. da(a for bej 

FSK system wrthout using the unreliable prompt signal or 30 ^ lQ , hc mi £ C6SSOr . 

activating two decoders at the same time. Therefore, the ^ device fo / alllomaticall identifying DTMF and 

hardware cos and power consumption can be significantly psK system as claimed in claim 5, further comprising a 

reduced, and the identification can be achieved accurately. ™™ ' in iu~ a^* i a . r u : a u Tu 

rru. u r • i j memory to store the digital data for being processed by the 

The benefits of this invention includes: . ° & r ' 

. . microprocessor. 

While the mvention herein disclosed has been described 35 7 ^ device for autornatically identifying DTMF and 

by means of specific embodiments, numerous modifications FSK system as claimed in claim 1, wherein the DTMF 

and vacations could be made thereto by those skilled in the decoder md ^ FSK decod6r are imp]emented in software . 

art without departing from the scope and spint of the 8- device for automatically identifying DTMF and 

mvention set forth in the claims. FSK system as claimed in claim 1, wherein the DTMF 

What is claimed is: 40 deC oder and the FSK decoder are implemented in firmware. 

1. A device for automatically identifying DTMF and FSK 9 ^ devic6 fof automaticall y iden ti fying DTMF and 

system, comprising: FSK system as claimed in claim 1, wherein the DTMF 

a signal detector for detecting signals on a telephone line; decoder and the FSK decoder are implemented in hardware. 

a DTMF decoder for decoding DTMF signals; 

a FSK decoder for decoding FSK signals; and » * * ♦ * 
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